The distribution of plasma proteins in the neocortex and early allocortex of the developing sheep brain.
The histogenesis of the cerebral neocortex and early allocortex of the sheep has been described and, using an immunohistochemical technique, five plasma proteins have been identified in the telencephalic wall and their distribution followed during its differentiation. The development of the neocortex was studied from 18 days gestation, when the neural tube was still open, to 120 days, when the adult structure was established. A primordial plexiform layer was formed above the ventricular zone by 25 days and by 35 days this layer was divided by the differentiating cortical plate into an outer marginal zone and an inner subplate zone. The appearance of the subventricular and intermediate zones by 50 days gestation completed the formation of the neocortical layers. The differentiation of the allocortex was generally less advanced than the neocortex up to 40 days gestation, when the primordium of the pyramidal layer was beginning to develop. The five plasma proteins identified, fetuin, alpha-fetoprotein, albumin, transferrin and alpha 1-antitrypsin, are quantitatively the most important in the csf and plasma of the sheep fetus. Fetuin was the earliest plasma protein to be detected in the brain and it was also the most widespread; positive staining for this protein was seen in cells and fibres of all layers as they differentiated and could still be identified in some mature neurons at 120 days. alpha-Fetoprotein and albumin had a limited distribution, appearing in cells in the developing cortical plate for a short period early in gestation (35-40 days), but mainly confined to the ventricular zones later and barely detectable by 80 days gestation. Transferrin appeared to have a different distribution, being detected in fibres first in the primordial plexiform layer and then in the marginal and subplate zones, only later being identified in cells of the cortical plate. From their distribution it is suggested that fetuin and transferrin may play an important role in the differentiation of the cortex and the establishment of correct connections between fiber systems and migrating cells at certain stages of development. alpha 1-Antitrypsin was only found in a few cells during a restricted period of gestation. All five plasma proteins were identified in precipitated csf and plasma at most ages examined, although at 18 days gestation albumin, transferrin and alpha 1-antitrypsin and at 120 days, alpha-fetoprotein, could not be detected.(ABSTRACT TRUNCATED AT 400 WORDS)